Potential virulence factors of 9 saprophytic and 12 clinical Trichoderma longibrachiatum strains were examined in the present study to compare their capacity to cause human infection. All of the strains were able to grow at temperatures up to 40 °C and at pH values ranging from 2.0 to 9.0. In the carbon and nitrogen source utilization experiments it was revealed that all of the strains were able to utilize a series of basic amino acids both as sole carbon and nitrogen sources. The MIC value of the antifungal drugs were found to be between 0.016 and 8 µg/ml for amphotericin B, 64 and 256 µg/ml for fluconazole, 0.5 and 32 µg/ml for itraconazole, 0.008 and 1 µg/ml for ketoconazole in the case of Trichoderma isolates. Metabolites of the strains inhibited the growth of different bacteria, furthermore, in the case of three clinical Trichoderma strains they reduced motility of boar spermatozoa, indicating their toxicity to mammalian cells as well. On the whole, there were no significant differences in the examined features between strains derived from clinical or soil samples.
Introduction
More and more common air-borne and soil-borne organisms are being added to the list of emerging fungal pathogens of humans. Infection may occur when normal barriers are broken (traumatic inoculation, surgery), host defenses are weakened by medical conditions or treatments, or in patients with chronic sinusitis. Emerging of the incidence as well as the seriousness of the outcome is primarily the result of the increasing number of immunocompromised patiens.
Strains of the Trichoderma genus are widespread in the environment, mainly as soil habitant filamentous fungi. Several isolates have outstanding abilities to produce extracellular degrading enzymes. This property is related to their ecological role as decomposers of plant litter, and makes them economically important as producers of industrial enzymes [1, 2] .
Many Trichoderma strains are potential biocontrol agents of plant pathogens which is based on their antagonistic abilities including the mechanisms of stimulation plant defense responses, competition for space and nutritive elements, antibiosis by the production antifungal metabolites and mycoparasitism [3] [4] [5] [6] [7] . Recently, as emerging fungal pathogens, Trichoderma strains were detected in humans on skin and lung infections or as the causative agents of peritonitis in peritoneal dialysis patients, and of infections disseminated in the liver, brain, heart or stomach of immunocompromised patients [8] [9] [10] [11] [12] [13] [14] [15] [16] .
To get more information about this uncommon opportunistic pathogen, this study was designed to examine Trichoderma longibrachiatum strains as emerging human pathogens, and to investigate and compare potential virulence factors in strains derived from clinical and soil samples.
Materials and methods

Isolates
Trichoderma longibrachiatum strains isolated from soil or clinical samples and identified on the basis of ITS sequences were used in the experiments (Table I) 
Effect of pH and temperature on the colony growth rate
To study mycelial growth at different temperatures, the examined strains were inoculated onto Petri plates containing minimal (0.5 % glucose, 0.1 % KH 2 PO 4 
Etest for antifungal susceptibility testing
The Trichoderma isolates were tested to determine their susceptibilities to 
Toxicity studies on bacterial stains
To investigate the toxicity of the T. longibrachiatum isolates, the strains were inoculated into 20 ml liquid medium containing 5 ml human plasma as inducer and 0.2 % glucose, buffered to pH 7 by Sorensen phosphate buffer. After incubation by agitation at 30 °C for 6 days, the ferment broths were collected, filtrated on cotton bed and lyophilised. The precipitates were dissolved in 1 ml methanol and the extracts used in the toxicity assay. Petri µl of 100 % methanol in a 4 ml glass bottle. The suspensions were incubated at 100 °C for 15 minutes.
A semiquantitative sperm toxicity bioassay was performed as described by Andersson et al. [17] by exposing 200 ml of boar sperm suspension to 1 µl, 2 µl and 5 µl of Trichoderma-methanol extracts. The sperm suspensions were incubated for 15 min at room temperature and 5 min at 37 °C, than the motility of the spermatozoa was estimated by phasecontrast microscopy. More than 90% of the spermatozoa were motile in a non-exposed control sample and in a sample exposed to 5 µl of methanol. EC 50 values were determined by the treatment of boar sperm suspension with different concentrations (25, 50 and 100 µg biomass per ml) of methanol soluble substances.
Mitochondrial membrane damage in spermatozoa was studied by epiflurescence microscopy using the JC-1/propidium iodide staining [18, 19] .
Results and discussion
Effect of temperature and pH on the linear mycelial growth rate
Linear growth rates of the Trichoderma strains indicated that all investigated strains had optimum growth at 30 °C on both minimal and yeast extract agar media, but all of the strains were able to grow at 40 °C as well. As growth at elevated temperatures is one of the virulence factors of fungi, and the ability to grow at higher temperatures is caracteristic to T.
longibrachiatum species it is not surprising that most of the strains in case reports about
Trichoderma infections are belonging to this species.
The pH ranging from 2 to 9 supported the growth of most of the examined strains at 25 °C, with an optimum at pH 4. At elevated temperature (37 °C) the range was narrower, but all of the strains were able to grow at pH 7, which is a prerequisit of growth within the human host.
Carbon and nitrogen source utilization
To investigate the utilization ability of the strains, amino acids were tested as sole carbon, and as sole nitrogen sources. L-asparagine, L-aspartic acid, L-glutamine, L-glutamic acid and L-ornithine were utilized by all of the strains as both carbon and nitrogen source. The parallel utilization of these amino acids, which are basic components of the human body seems to be frequent among Trichoderma strains, and this ability can promote their growth as facultative human pathogens.
Antifungal susceptibilities
The in vitro antifungal susceptibilities of the isolates were tested to four antifungal drugs by the Etest method (Table II) . All the strains were resistant for fluconazole (MIC value ≥ 64 µg/ml) irrespectively of their origin. In the case of itraconazole, most of the clinical isolates proved to be resistant (MIC value ≥ 1 µg/ml) and just one of them was susceptibledose-dependent (MIC value between 0.25 and 0.5 µg/ml). The soil isolates were all resistant for itraconazole. The amphotericin B MIC values of the strains were lower and variable, as four of the soil isolates were susceptible (MIC value < 1 µg/ml) and five of them were resistant (MIC value > 2 µg/ml), while among clinical isolates was one susceptible and 11 resistant strains. In the case of ketoconazole, both the soil derived and the clinical strains were susceptible (MIC value < 8 µg/ml). In conclusion, although some variability was detected in the case of susceptibility for amphotericin B, there were no significant differences between strains derived from clinical and soil samples, and all the investigated Trichoderma longibrachiatum strains proved to be resistant for fluconazole and with one exception for itraconazole, and all the isolates were susceptible for ketoconazole.
Investigation of toxicity to bacteria and mammalian cells
The methanol extracts of all strains inhibited the growth of S. marcescens at a low 
